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(57) [Abstract] ^ : ; " 
[Objective] To present an ultraviolet 
mutually laminating two .disips'-'where^i 
curability without causing substrate d 
short time curing is obtained. ; 
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curable type composition as the adhesive which is used for 
at least one disc has an information recorded layer, it has excellent 
melioration and highly reliable digital disc with high productivity in 
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t^pe 



(Solution] The ultraviolet curable 
least more than one kind of compounds 
react to even attenuated ultraviolet r^ys 
hardly affect oxygen inhibition, that 
the molar decadic absorption coefficient 
450nm, and photopolymerization initiator 
abstraction type and does not belong 



[Claims] 

[Claim 1] The ultraviolet curable 
least more than one kind of photopojymerization 
groups (A) and (B) as the adhesive 
disc has an information recorded 

(A) the photopolymerization initiato:' 
more than 50 (1/mol cm) in .the vvave 

(B) the photopolymerization initiatoi 
type and does not belong to (A) 



[Claim 2] The ultraviolet curable tybe 
the photopolymerization iiiiti^or which 
than 500 (1/mol cm) in the wave range 

(A). j ■■ ' i 



[Claim 3] The ultravipJet curabtetyjbe 
weight of the photopolymerization initiator 



[Claim 4] The ultraviolet curable tyjie 
mutually laminating two discs in whi oh 
does not have an information recordei 



[Claim 5] The adhesive is the ultraviolet 
comprises more than two kinds of miiltifunctional 
groups as the essentialveomfjonent; 



(2) 



composition which is characterized by respectively comprising at 
as the photopolymerization initiators which compound sensitively 
transmitted through the information recorded layer, etc., and 
is to say, photopolymerization initiator (A) which has the point that 
is more than 50 (1/mol cm) in the wave range from 370nm to 
(B) which is an intramolecular cleavage type or a hydrogen 
to (A). 



! type composition which is characterized by respectively comprising at 
initiator selected from the photopolymerization initiator 
vrtiich is used for mutually laminating rwo discs wherein at least one 
laypr. 

which has the point that the molar decadic absorption coefficient is 
range from 370nm to 450nm. 

which is an intramolecular cleavage type or a hydrogen abstraction 



composition described in Claim 1 which is characterized by using 
has the point that the molar decadic absorption coefficient is more 
from 370nm to 450nm as foresaid photopolymerization initiator 



s composition which is characterized by using 0. 1 - 10 parts by 
- described in Claim 1 or Claim 2. 



composition described in Claim 1, 2 or 3 which is used for 
the disc having an information recorded layer and the disc which 
layer are polycarbonate substrates. 



curable type composition described in Claim 1 , 2, 3 or 4 which 
(meth) acrylate having more than two (meth) acryloyl 
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[Detailed Description of the Inventi m] 
[0001] The present invention relates 
two discs wherein at least one disc ha > 
invention relates to the ultraviolet curible 



o the adhesive which is used at the time for mutually laminating 
an information recorded layer, in further detail, the present 
type composition which is used as the adhesive. 



10002] [Prior Art] 

Digital video disc (DVD) which 
method of mutually larhinating two 
usage of an ultraviolet curable type 



is a high density information recorded medium is prepared by the 
dikes in which at least one disc has an information recorded layer, and 
cdmposition as the adhesive has been actively studied. 



[0003] In the case of re\yritab]e type 
resistance thermoplastic resin substrates 
corresponds to the recorded infonnatibn 
furthermore formed as a thin metal film 
thermoplastic resin substetes SArtiereir 
substrate is appropriately selected according 



[0004] First, the two discs are required 
no appearance variation of the: 
environmental test under high 

The characteristics* of using an 
environmental tests, and some kinds 
layer provided as .t&^i^O^tiSpn' 
thermoplastic resin substrate to whitish. 



[0005] Ultraviolet curable type 
etc, like these have^boj^^ 
oligomer is high. 



[0006] However, deterioration of the 
reactive component from which 
etc, is expected is selei^i that these 
included in the ultraviolet curable 



(3) 



yVD> as the two discs laminated, there is the case of using heat 
represented by polycarbonate wherein unevenness which 
is provided on one surface, and aluminum, metal, etc., layer is 
, or there is the case of using transparent heat resistance 
one substrate does not have an information recorded layer, etc., the 
to the purpose. 



to securely adhere in ordinary condition, and no deformation and 
laminated discs are required of course in the ordinary condition and after 
temperiture and high humidity. 

adhesive highly affects the change of the laminated discs after 
cjf adhesive allow the development of pinholes in the metal thin film 
layer, or deteriorate the transparent heat resistance 



recc rded 1 



composition used which highly influence deterioration of the substrate, 
generally it has been thought that the influence of monomer and 



substrate, etc., is not concluded only for that reason; even when a 
relati /ely less deterioration of the substrate, information recorded layer, 
are highly affected by the kind of photopolymerization initiator 
coriiposition has been known in the knowledge of the present inventors. 
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[0007] [Problems Solved by the Indention] 

The present invention was done i 
present invention is to present an ultraviolet 
which does not develop deterioration 
environment 



consideration of conditions like this, and the objective of the 
curable type composition which offers a curable substance 
rf the substrate and information recorded layer under severe 



[0008] [Method for Solving the Problems] 

The present inventors have studied hard to solve the problems described above, and it resulted in the 
deterioration degree of the substrate a \d information recorded layer are quite different under severe 
environment even in the case of identi cal reactive monomer and oligomer components and only the 
component of the photopolymerizatio i initiator is varied, and in the case of using an ultraviolet curable 
type composition as the adhesive for DVD, it was found that selection of the photopolymerization 
initiator is extremely important from the viewpoint of not only curability but also substrate deterioration 
and the present inventibin was accomplished. 



d scs 



[0009] That is to say, the present invtfntion 
characterized by respectively comprising 
selected from the photopolymerizatioi i 
is used for mutually laminating two 

(A) the photopolyraeriMtion^ 
more than 50 (1/moi cm) in the wave 

(B) the photopolymeri^tibWihiti atbr 
type and does not belong to (A) r 



is to present an ultraviolet curable type composition which is . 
at least more than one kind of photopolymerization initiators 
initiator groups (A) and (B) described below as the adhesive which 

wherein at least one disc has an information recorded layer, 
laving the point that the molar decadic absorption coefficient is 
range of 370nm to 450nm. 

Arhich is an intramolecular cleavage type or a hydrogen abstraction 



[0010] In the photopolymerization initiators 
photopolymerizatic^Jw^^ 
thioxanthone, 2-isopropyi thioxanthot e 
diphenylphosphine oxide^ 2-benzyl 
dimethoxybenzoyl)-2,4,4-trimethyl 
to even extremely attenuated weakiultjraviolet 



pen 



[0011] In these photopplymedzation 
benzy 1-2-dimethy lamino- H4rmorphc 



which use in the present invention, as the 
to (A), there are, for example, benzoin isobuiyl ether, 2,4-diethyl 
, 2-chlorothioxanthone, benzyl, 2,4,6-trimethylbenzoyl 
2«jdimethylamino-l-(4-morpholinophenyl)-butanone-l 9 bis (2,6- 
ityl phosphine oxide, etc. These (A) groups are to sensitively react 
rays. 



initiators, 2,4,6-trimethylbenzoyl diphenylphosphine oxide, 2- 
linophenyl)-butanone-l, bis (2,6-dimethyoxybenzoyl)-2,4,4- 
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trimethyl pentyl phbsphine oxide, etc 
the substrate, therefore curability is 
there is the tendency to cure insufficiently 
inhibition. 



, are to sensitively react to the ultraviolet rays transmitted through 
excellent, on the other hand, in the case of using this independently, 
at the part that touches air, because this easily affects oxygen 



[0012] As the photopol^eriiatibh 
the molar decadic absorption coefficient 
(1/mol cm) in the W£^e:-^ge:from>370nm 



initiator, the photopolymerization initiator which has the point that 
is more than 50 (1/mol cm), especially preferably more than 500 
to 450nm is better. 



[0013] The photop61)fe%i2^ibn ihi 
disadvantage, as the intramolecular c 
hydroxycyciohexyl pH<^ylketone v 2 
hydroxy-2-methy lpropane- 1 -on, 2-mi 
can be listed. ~ ' 



ihitijator belonging to (B) can be used in combination to dissolve this 
J savage type, benzoyl ethyl ether 3 benzyldimethyl ketal, 1- 
^ydroxy-2-methyl-l-phenyl-propane-l-on, l-(4-isopropyl phenyl)-2- 
Lethyl-1 l-(4-methylthiophenyl)-2-morpholino-propanone-l-on, etc., 



[0014] Furthermore, as the hydrogen (abstraction 
isophthalophenone, 4-benzqyiT4*-metK 1 
difficult to affect the polymerization 



[0015] The combined proportion of the 
limited, however, usually;-(A>'gipuj)/(B) 



[0016] Furthermore, ^^^ejphotoseh^tizer 
polymerization rcactiohjwith the pdlyjnerizable 
methyldiethanolamine, ^ triethanoiamir e, 
dimethylaminoethylb^ 
(diethylamino) ben^pherione^ etc., c#v 
initiator described ab6^^4&- i r 

Of course, photopolymerization 
curable component, and^icEdo not 



[0017] At the time^of ^pj^grthe u 
polyfunctional (meth) acrylate can be 



(5) 



type, for example, 4-phenylbenzophenone, 
Lyl>-diphenyl sulfide, etc., can be listed. These (B) groups are 
ihhibition by oxygen. 



photopolymerization initiator groups (A) and (B) is not especially 
group (weight ratio) = 20/80 - 80/20, preferably 60/40 ~ 40/60. 



', for instance, amines which do not cause addition 

component described later, for example, triethylamine, 
, diethylaminoacetophenone, p-diethylaminoacetophenone, p- 

amino isoamyl benzoate, N,N-dimethyl benzylamine, 4,4' -bis 
also be used in combination with the photopolymerization 

; nitiator and photosensitizer having excellent solubility in the 
inhibit the ultraviolet ray transmittability may be preferably used. 



u traviolet curable composition, monofunctional (meth) acrylate and 
used as the polymerizable monomer components. These are 
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respectively, independently or more 
compositions may preferably be prepared 
having more than two (m6th) acryio ^1 



than two kinds of these can be used in combination. However, the 
by using more than two kinds of polyfiuictional (meth) acrylate 
groups. 



[0018] As the polymerizabte mpnp#iers 
follows. As the moriofurietional (m 
group as the substituent sxiPfeas m 
hexadecyl, octadecyl> cyclohexyl, 
tetrahydrofurfuryl, ^yddyl, 2-hydrc 
dimethylaminoethyl, diethylamiiipet lyl 
tetrahydrofurfuryl, ispbpih^, dicycl|)pei 
can be listed. 



which can be used in this invention, for example, there are as 
^th),acrylate, for example, there are (meth) acrylate, etc., having a 
;-ethyl, propyl, butyl, amyl, 2-ethylhexyl, octyl, nonyi, dodecyl, 
methoxyethyl, butoxyethyl, phenoxyethyl, nonyl phenoxyethyl, 
xyethyl, 2-hydroxypropyl, 3-chlon>2-hydroxypropyl, 

, nonyl phenoxyethyl tetrahydrofurfuryl, caprolactone denatured 
ntanyi dicyclopentenyl, dicyclopentenyloxyethvl (_ is phonetic), etc., 



ictiyl 
benzyl 



riore 



[0019] Furtheimpre, as ^ 
glycol, l,4-butahe4ioj^ 1,5-pgotanedol 
octanediol, 1,9-nonanediol, tricycloc ecane 
glycol, Wpropylenp^lycoj, L ete : ;^ 
(meth) acrylate obtmn$4b# adding 
glycol; diol di (meth) acrylate obtained 
bisphenol A; triol di or tri (meth) acrylate 
propylene oxide tout mdl triffipthylol 
ethylene oxide or prppy l^?p^dfe to 
acrylate; trimethylbtpropane tri 
(meth) acrylate; caprplactbheMehatu^ed 
dipentaerythritol poly;(Me^j: aciyl 
hydroxy pivalic aci4ni?c^^ 
glycol diacrylate; ei^Ien^^ide^den 
alkylated phosphoric ^id^^ 



(meth) 



[0020] Furthermore, N : viny l-2-pyrr61idone 
vinyl acetate, methaci^K^taj: metlu Lcrylamide, 



acrylamide and their.aj^leftercpm] 
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(meth) acrylate, for example, diacrylate such as 1,3-butylene 
3-methyI-l,5-pentanediol, 1,6-hexanedioi, neopentyl glycol, 1,8- 
dimethanol, ethylene glycol, polyethylene glycol, propylene 
acrylate such as tris (2-hydroxyethyl) isocyanurate; diol di 
than 4 mol ethylene oxide or propylene oxide to 1 mol neopentyl 
by adding 2 mol ethylene oxide or propylene oxide to 1 mol 
obtained by adding more than 3 mol ethylene oxide or 
propane; diol di (meth) acrylate obtained by adding more than 4 mol 
I mol bisphenol A; tris (2-hydroxyethyl) isocyanurate tri (meth) 
acrylate; pentaerythritol tri (meth) acrylate; dipentaerythritol poly 
tris [(meth) acryloxy ethyl] isocyanurate; alkyl denatured 
; caprolactone denatured dipentaerythritol poly (meth) acrylate; 
diacrylate; caprolactone denatured hydroxy pivalic acid neopentyl 
phosphoric acid (meth) acrylate; ethylene oxide denatured 
etc., are listed. 



, acryloyl morpholine, vinyl imidazole, N-vinyl caprolactam, 
:, N-hydroxymethylacrylamide or N-hydroxyethyl 
idound can also be used. 
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[0021] Furthennore, as the polymei[izable 
polymerizable monomers, there are 
acrylate, etc. 



[0022] To obtain higher adherence 



(7) 



oligomers which can be used in combination similarly to the 
jolyester acrylate, polyether acrylate, epoxy acrylate, urethane 



:o the information recorded layer which main body is a metal thin 



film, (meth) acrylate comppuhd hav ng a functional group comprised of phosphoric acid or its derivative 
can be included in the- composition, for further improvement of hardness, (meth) acrylate compound 
having larger number of (meth) aery loyl group in one molecule can be included, and to adjust the elastic 
modulus, etc., relatively high molecular polymeric component such as polymerizable oligomer can be 
included. 



[0023] As the ultraviolet; curable ty^e 
preferably used. So^^^i^^fe^ 
preferable. 

Furthermore*®^ 
preferably adjusted to 20 ~ 1000 centipoise : 
preferably adjiistedtc^O^^OOar 



ceittpoi 



live 



[0024] In this invention, smd inforniation 
information recorded layers may be 
exposed surfaces of the^i^rmation 
adhered. In this case| c^^p^tecti 
ultraviolet curable^e|^r^siti 
the ultraviolet rays. - 

The ultraviolet curable type conjposition 
have excellent adh^^^tp5ife^^ 
substance of the utoaviofet curable t) 



such as thermal polymerization, inhib 



composition, the liquid state at ordinary temperature to 40 °C is 
ly. not used, even if it is used, an extremely small amount is 



aforesaid composition by the spin coater, the viscosity is 

, and in the case of relati vely thick film, the viscosity is 
lse. 



recorded layers side are mutually adhered, however exposed . 
<lirectly adhered, the protective coated layers which protect the 
recorded layers, and these protective coated layers may be mutually 
coated layers are usually formed with a curable substance of the 
In that case, this protective coated layer needs to be transmittable to 



for the protective coated layer is preferably prepared to 
exposed surface of the information recorded layer and the cured 
pe composition to mutually adhere the discs. 



[0025] Furthermore^t&Ae^ in the present invention, if necessary, furthermore other additives 



tor, antioxidant represented by hindered phenol, hindered amine, 



phosphite, etc., plasticizer; silane coupling' agent represented by epoxy silane, mercapto silane, (meth) 



acryl silane, etc., c^dsc^ 



for the purpose of improving various kinds of characteristics. Those 
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having excellent solubilityin the cufable component and which do not inhibit the ultraviolet ray 
transmittability are selected and use i. 



[0026] In the case of preparing the 
photopolymeri2atibn initiator described 
the composition itself ;ahd 0e physical 
to be suitable for DVD. 



composition in the present invention, not only the 

above, chemical compositions such as the physical properties of 
properties of the laminated cured layers are appropriately selected 



(8) 



(0027] No deterioration of the information recorded to the information recorded layer, that is to say, 
without the occurrence of abnormality to the pitch is a prerequisite for the criterion for selecting the 

, the component in the composition does not crystallize and does not 
occur phase separation, it \ as possible wettability even for two surfaces laminated it has 

leveling which gives a smooth and uniform wet surface in a short time, it does not include substance and 
ion which cause coiro^pn^ deter oration of the two surfaces laminated, the composition before curing 
and even in the liquid state has somt extent of adherence, it has as low as possible gas solubility which 
causes hardening ii^b^oi^^e cone position has transparency before curing and after curing for 
transmitting the ultraviolet rays at as high a ratio as possible, the refractive index and hardness of the 
adhesive layer after:^|^^ithe h ;at resistance thermoplastic resin which constructs the substrate are 
as similar as possible, to make higher adherence of the two layers laminated and the cured layer, the 
elastic modulus of jth? ^e;cur^Ja^ is set in a specific range, the water vapor permeability is set as 

■ of said composition before curing and after curing is set as low as 
possible, and th^^^lpd^^ pf ihtese respective evaluation items are excellent as the absolute value, 
and also variation te^e^ absolute values are as low as possible when it is exposed in 

ordinary condition an^£^ and humidity for a long time, etc., are listed. The ultraviolet 

curable type compo]utiob!M^ com wises photopolymerization initiator is prepared so as to completely 
satisfy these criteri^^rai^^fy aj; many as possible. 

[0028] Furthermoi^#& irradiation system for curing the composition in the present 

invention, other th^ usiri^ ultraviolet ray irradiation which is generally widely done, the flash 

irradiation system which irradiates a ;imilar quantity or less quantity of rays as the irradiation quantity of 
rays which is requi|^ c onyentional continuous ray irradiation, for example, fisec - msec 

order at once in a shoft jime ftiiay : be i sed. 
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[0029] Irradiation of rays may be < 
other, however it can -^so^be done : 



done only from one side surface of the discs mutually facing each 
fifomboth surfaces. 



: resistance 



[0030J The composition by the.predent 
for example, especially effective foij adhering 
film is laminated to.the heat 
resistance thermoplastic resin 

The prevention effectiveness o: 
environmental conditions is significant 
resin is polycarbonate^ ,v 



[0031] In this case, eMi sirt^strate 
curing the composition by . the present 
comprised of only heat resistance; th<srmopl 



state. 



(9) 



invention is, in the manufacturing method for digital video disc, 

one disc substrate wherein the information recorded thin 
thermoplastic resin and the substrate comprised of only heat 



the opaqueness and whitish of the substrate under severe 
in the case of constructing that of heat resistance thermoplastic 



r|utualiy faces each other, thereafter, usually, these are adhered by 
invention by irradiating ultraviolet rays from the substrate side 
astic resin. 



[0032] [Embodiment of the Presei it Invention] 

Following, the ^bqdiment in the present invention will be explained on the basis of the preferable 



First, one disc shaped plastic su bstrate wherein a metal thin film of 400 ~ 600 angstroms is 
laminated, and one suB$M#^ of only disc shaped plastic are prepared. 



[0033] First, a com^ttio^i _ 
having more than tw6 ^(ific^ 



polymerizable moriqm^ 
initiator (A) having an absorption 
the molar decadic abs&^tignJ^e|Eic: ent 
45011m, and the phb^jiol^flj 
abstraction type and^^sihi^ 
type composition. Biit; benibph 



aenoiie 



[0034] More preferable selective a 
described below. ; i 



by using more than two kinds of polyfunctional (meth) aery Late 
1 groups are the essential and principal components, and using 
, and using a total of 2 ~ 7 parts by weight of photopolymerization 
wavelength in the range of more than 370nm, and having the point that 
is more than 50 (1/mol cm) in the wave range from 370nm to 
prLzationl initiator (B) which is an intramolecular cleavage type or a hydrogen 
to (A) per 100 parts by weight of the liquid state ultraviolet curable 
is not included in this composition. 



conbination of photopolymerization initiators (A) and (B) are as 
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The photopolyme^ group (A): which has the point that the molar decadic absorption 

coefficient is more than; 500- (1/mol < m) in the wave range from 370nm to 450nm. 

The photopolymerizalion initiator group (B): benzoyl ethyl ether, benzyldimethyl ketal, 1 

•hydroxy-2-methyl-l-phenyl-propane-l-on 5 l-(4-isopropyl phenyl)^ 
hydroxy-2-methylmethylpropa^e- 1 - m, and 2-mehyM -(4-methyIthiophenyl>2-morpholino-propanone-l - 
on (above are intramol^^ ;e type photopolymerization initiators), 4-phenyibenzophenone, 

isophthalophenone, A&^^ sulfide (above are hydrogen abstraction type 

photopolymerization ^initiators). 



[0035] Aforesaid ciampoSitidki wias 
both surfaces of the substrate were 
rays from both surfaces of file pla^ti 



<x>ated on the surface of the metal thin film of aforesaid substrate, 
lirainated, and both substrates were adhered by irradiating ultraviolet 
i( substrates, and was a DVD. 



[0036] [Examples} 

Following, the^preseh^mventioji 
present invention is nptJimited by il 
r parts by weight/ . ': ± v> 



iwili 



[0037] [Example 1] : . T 

20 parts by weight n^bperityl 
moi ethylene dioxide^^?iEt£U?ted 
triacrylate, 26 parts by Weight of ure 
polytetramethylen^|l^^^ 
reacting with 2 moE ir^^ 
2,4,6-trimethylbei^^ 
mixed and melted at atte^dlture p: 



aayl 



which was a pale yeU^^i^^d 
A laminated disc A^^epared 
and the tackiness was tested by 
tackiness. 



will be explained in detail according to the examples, however the 
ese examples. Furthermore, r parU in the examples is expressed 



glycol diacrylate, 20 parts by weight of diacrylate of diol in which 2 

one mol bisphenol A, 30 parts by weight of trimethylol propane 
hane acrylate which was obtained by reacting 1 mol 
weight of 850) with 2 mol tolylene diisocyanate and thereafter 
ate, as the photopolymerization initiators, 2 parts by weight of 
oxide, and 2 parts by weight of benzyldimethyl ketal were 
60°C for one hour, and an ultraviolet curable type composition' 
transparent was prepared. 

hy using this composition and by the test method 1 described below, 
touching the end surface of the disc with finger, and there was no 



os phi ne * 
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Furthermore, thisdisc was placpd 
hours and the extem^appearance vps 
to that before the environmental test 



under an environment at a temperature of 85°C and 95% RH for 96 
observed, it resulted in there was absolutely no change compared 



[0038] [Test Method f) 

Two disc shaped poly c^bbn^ substrates having a diameter of 12cm wherein aluminum which film 
thickness was 500.ari£str^ as the metal thin films were prepared, the composition 

described above was coated to one of those disc shaped polycarbonate substrates with a dispenser, and 
thereafter the other su^^^va^ ^sujierposed on it. 

The coating amountof the composition described above was so that the thickness of the film of said 

it only the weight of the substrate was set to become 20 ~ 50j^m. 
Thereafter, it was cured By^ijsiag a belt conveyer system ultraviolet ray irradiation device equipped with a 
convergent type.miBt^^^^ii^p^Uch irradiation intensity was adjusted to 55 mW/cm 2 (cold mirror 
was attached, lamp outpxittwas 80 W /cm), and the conveyer speed was 3 m/min (irradiation quantity of 
rays was approximately 23^ K Furthermore, ray irradiation was done from both surfaces of the 

two polycarbonate substrates. 

[0039] [Example?] * 

The polymenz^l&cp^^ 
photopolymerizatioriim^^ 
butanone-1- and 2 parts by weight o; 
60*C for one hourgnd^ 
transparent was preparecL I 

A laminated disc-was^prep^ed 
the tackiness was tested by touching 

The disc was^j^d^ndejlafi 
the external appea^ce^^ 
before the environmeriSftes^ 



[0040) [Example 3}:-^ , i 

The polymeri2abIe;c^ 
photopolymerization;^ 



were the same as in Example 1 described above, and as the 
parjts by weight of 2-ben2yl-2-dimethylamino-l-(4-morpholino phenyl)- 
benzyldimethyl ketal were mixed and melted at a temperature of 
curable type composition which was a pale yellow color and 

>y using this composition and in a similar manner as Example 1, and 
the end surfaces of the disc with finger, there was no tackiness, 
environment of a temperature of 85 °C and 95% RH for 96 hours and 
it resulted in there was absolutely no change compared to that 



were the same as Example I described above, and as the 
by weight of 2,4,6-trimethylbenzoyl diphenylphosphine oxide, and 
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2 parts by weight Qfl^^Htoet^yl 
and an ultraviolet cui^le type composition 

A laminated disc was prepared 
and the tackiness was tested by touc 
tackiness. 

The disc.was^piac^^der^ 
resulted in there was absolutely no 



ketal were mixed aiid melted at a temperature of 60° C for one hour, 
which was a pale yellow color and transparent was prepared, 
>y using this composition and by the test method 2 described below, 
ling the end surface of the disc with finger, and there was no 

environment of a temperature of 85 *C and 95% RH for 96 hours, and it 
compared with that before the environmental test. 



c lange 



[Test Method 2] 

The composition^ 
diameter of 12cm wherein aluminun 
film by a dispense£"th<^^ 
12cm was superposed. 

The coating ^bu^ 
composition at the time of spreading 

Thereafter, itwa^iiMd^minfe 
equipped with a comergpht!^t mQ\ai 
(cold mirror was att^h^d^ 
quantity of rays was approximately 

Furthermore, raspqt^j^dpn wa; 
of only polycaifcoriate^^^ rbonate 



[0041] [Example^ ^; > " 

The poiymeriabi^om^bne^ 
photopolymerizatipff j^^^^par s 
1-butanone-l, and 2 paurts: by. weight 
60 a C for one how^ail&toij^^ 
transparent was prepared; r 

A laminated disp ^^pr6^^d 
the tackiness was tested by touching 



/e was coated on the disc shaped polycarbonate substrate having a 
which film thickness of 500 angstroms was formed as the metal thin 
disc shaped polycarbonate substrate having a diameter of 

described above was so that the thickness of the film of said 
it only the weight of the substrate was set to become 20 - 50jim. 
I this belt conveyer system ultraviolet ray irradiation device 
halide lamp which irradiation intensity was adjusted to 55mW/cm 2 
was 80 W/cm), and a conveyer speed to 3 m/min (irradiation 
30 mJ/cm 2 ). 

; done from both surfaces of the polycarbonate substrate comprised 
substrate wherein aluminum thin film was laminated. 



were the same as Example 1 described above, and as the 

by weight of 2-benyl-2-dimethylamino-l-(4-monopholino phenyl)- 
>f benzyldimethyl ketal were mixed and melted at a temperature of 
curable type composition which was a pale yellow color and 



>y using this composition and in a similar manner as Example 3, and 
he end surface of the disc with finger, there was no tackiness. 
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Furthermore'this diic was piac 
96 hours, and it resulted iri there waf 
test ' *' * " 



sd under an environment of a temperature of 85 "C and 95% RH for 
absolutely no change compared with that before the environmental 



[0042] Either photo^l^merization 
wavelength in the range 6? niorethaji 
coefficient is more than 500 (1/mdl 



(13) 



nitiators in the (A) group in Examples 1 ~ 4 have an absorption 
370nm, and have the point that the molar decadic absorption 
i) in the wave range from 370nm to 450nm. 



cm 

[0043] Furthermore, a DVD in which the metal thin film layers sides of the heat resistance thermoplastic 
resin substrates ar£ riititil^ by using the compositions in Examples 1 ~ 4, and a DVD in 

which the metal thirt -^IMlia^ side >f the heat resistance thermoplastic resin substrate and the substrate 
comprised of only hwt^s^^ resin are laminated by using the compositions in 

Examples 1 - 4, in eitibtt c^e, .deter oration of the DVD is not seen for example, even under severe 
environment of high temperature and high humidity for a long time. 



ois 



[0044] Furthermp^lfib^ 
than the technical advantage described 
excellent curabilityyu^ 
tackiness is not recognized even at 



the 



[0045] Either of the composition^ ir 
composition whicl^^jsi^ 



e!> 



[0046] Furthermore, in thejfbmpl 
the ultraviolet Iightur^ia^^^ 
may of course be used;- ^ J: r- 



[0047] [Effectiveness of the Invention] 



the pn 



By using the cdj^bSlibxi' iri 
even after exposure t<^sevfere?^Viroiimeht 



in Examples 1-4 also have the following two advantages other 
above. That is to say, the compositions in Examples 1 ~ 4 have 
bonding can be efficiently done, and have the excellent point that 
part from the end surface of the laminated disc. 



Examples 1 - 4 are preferable as the ultraviolet curable type 
for laminating system of DVD. 



, continuous lighting light which is generally widely done is used as 
, however the flash system irradiation system as described above 



esent invention, deterioration of the laminated disc does not occur 
in the environmental test at high temperature and high 
humidity, therefore a DVD haying h^gh durability and reliability can be produced. 
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absorption coefficient which say 50 (1/mol cm) and some which say 500 (I/mol cm) 
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(57) [Abstract] 

[Problem] At least, property change of being superior and substi 
ate is not causedin curability as adhesive which is used occasioi 
where 2 diskwhich possesses information recording layer in disl 
of one layer is pastedtogether, in rapid curing it is superior in 
productivity, it offers theultraviolet light-curable composition 
where digital video disk where reliability is high is acquired. 

[Means of Solution] As photoinitiator, those which are difficult 
to receive thing and the oxygen inhibition which acutely react 
to also ultraviolet light which transmits information recording 
layerand etc attenuation it does. Namely ultraviolet light- 
curable composition which designates that each one kind or 
more it includes thosewhich do not belong to (A) with thing anc 
(B) intramolecular cleavage type or thehydrogen-abstracting 
type which possess point where molar absorptivity becomes 50 
(l/mol*cm) or greater fromthe (A) wavelength region 370 nm 
in 450 nm, as feature. 



%\kLT, TIE*«£IBte*iJff (A) BLlf (B) frhM 



(A) MiHt3 7 0nm^b4 5 0nml:^t, * 
^»#ttS#5 0 (l/mol cm) KLtifc-Sfi***-** 

(b) #^rt§BSfi*fctt**3i*a*STf (a) \zm 
[»#«2] mittmsmmm (a) tLx. 

JHt3 7 O nm^b4 5 0 nmlZfclNT, ^Hft3feft»*< 
5 00 (l/mol cm) Bl±ift«lSS*r«ta)*fflL^ 



[Claim(s)] 

[Claim 1] At least each 1 kind or more which is selected from t 
elow-mentioned photoinitiatorgroup (A) and (B) as adhesive 
which is used occasion where 2 diskwhich possesses informatio 
recording layer in disk of one layer is pastedtogether, ultraviolet 
light-curable composition which designates that it includes as 
feature. 

(A) From wavelength region 370 nm in 450 nm, photoinitiator 
which possesses point wherethe molar absorptivity becomes 
50 (l/mol *cm) or greater. 

(B) Photoinitiator which does not belong to (A) with intramole 
cular cleavage type or thehydrogen-abstracting type. 

[Claim 2] Aforementioned photoinitiator group (A) as, from w 
avelength region 370 nm in 450 nm, theultraviolet light-curable 
composition which is stated in Claim 1 which designates that 
those whichpossess point where molar absorptivity becomes 
500 (l/mol*cm) or greater are used asfeature. 
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[Claim 3] Ultraviolet light-curable composition which designati 
s that O.l to 10 part you use photoinitiator which jsstated in 
Claim 1 or 2 as feature. 

[Claim 4] 2 disk which it pastes together, it is a transparent poly 
carbonate substrate which it does notpossess disk and 
information recording layer which possess information 
recording layer, ultraviolet light-curable composition which is 
stated in Claim 1 , 2 or 3. 

[Claim 5] Adhesive, composition which is stated in Claim 1, 2, 
3 or 4 which is a ultraviolet light-curable compositionwhich 
includes 2 kinds or more of polyfunctional (meth)acrylate 
which possesses (meth) acryloyl group ofthe 2 or more as 
essential component. 



[000 1] 

t -r x $ Kit $615 £IS £ *T * 2 tScco T -r x * ifi y ^ 

[0 0 0 2] 

tf^X^ (DVD) \t % 'M<it1tt(Df-fX^i: 

iff6!S^B$^-r^2^0T : ^x^^a5y^^^^^)£ 

[0003] S4ifflS(DDVD^, Ky^frtt* 
2&<D?4*5t Lt, *l=#y*-#*-M::ttSaF 



[0004] £t\ 2tt<Dx-fX^li«8B-e*Slctt« 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards adhes 
ive which is used occasion where 2 discwhich at least possesse: 
information recording layer in disc of one layer is 
pastedtogether, furthermore details regard ultraviolet light- 
curable composition which you use as theadhesive. 

[0002] 

[Prior Art] Digital video disk (DVD) which is a high density inf 
rmation storage medium is produced with method which 
pastestogether 2 disk which at least possesses information 
recording layer in disk ofthe one layer, using ultraviolet light- 
curable composition as adhesive is examined actively. 

[0003] When of DVD of read-only type, relief which correspon 
ds to recorded information in one surface of heat resistant 
thermoplastic resin substratewhich is represented together in 
polycarbonate as 2 disk which itpastes together, is provided, 
those where for example aluminum and gold or other layerare 
formed furthermore as metal thin film are not used, when 
transparent heat resistant thermoplastic resin substrate 
whichthe information recording layer does not have is used in 
one layer etc, it is, as neededsubstrate is selected according to 
application. 

[0004] First, as for 2 disk being necessary to glue securely with 
theordinary state, furthermore disk which is pasted together 
regarding the ordinary state of course, without being 
deformation in after environmental test of the high 
temperature high humidity and being either change on external 
appearance is sought. Vis-a-vis change after environmental 
test, depending upon types of the adhesive it generates pinhole 
in metal thin film layer which characteristic of adhesivewhich is 
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[0005] ZO)±?K£tiLm<D&n\zMLT. &m+ 



[000 6] L^L&tfb. Sfi90>KRl^ **if£lt 



used influences largely, is provided as information recording 
layer there aretimes when whitish degradation it does 
transparent heat resistant thermoplastic resin substrate. 

[0005] In regard to this kind of substrate or other property cha 
nge, it was known already, well thatinfluence of ultraviolet light 
curable composition which is used is large was thought 
thingwhose influence of reactive monomer and oligomer which 
generally, are usedis large. 

[0006] But, as for substrate or other degradation, because of th£ 
t it is not something which theresult is done, even when 
reactant which is expected that relativelythe substrate and 
information recording layer or other degradation are little, 
selecting, with kinds of thephotoinitiator which is included in 
ultraviolet light-curing composition, it understood even 
fromknowledge of these inventors that it receives big influence. 



[0 0 0 7] 



[0007] 



[0 0 0 8] 



[0009] tUt>*>*%m*. *4<ttift©f-f 

&mz®mt $>mm%it lx. Te%a&Mtt*y& (a 
) at; (b) *&a«*tLfc*^iaa«±*t?ci:s 



(A) ;Kfi^ii3 7 0 n m^b 4 5 0 n mlZfcl^T, 
;M&3fc«R*<5 0 (l/mol cm) J£l±t fcSlSStfr** 

B&a&*«. 



[Problems to be Solved by the Invention] As for this invention 
considering to status which catches, it issomething which you 
can do, it is to offer ultraviolet light-curable composition which 
gives thecured product which does not cause property change oi 
substrate and information recording layer inunder harsh 
environment. 

[0008] 

[Means to Solve the Problems] As for these inventors, In order 
to solve above-mentioned problem result of diligent 
investigation, reactive monomer and oligomer component 
were made same, property change extent of substrate andthe 
information recording layer differed largely even in when only 
photoinitiator component was changed inunder harsh 
environment, when ultraviolet light-curable composition is used 
as adhesive for the DVD, curability furthermore selection of 
photoinitiator discovering thefact that quite it is important 
reached to this invention even from theviewpoint of substrate 
property change. 

[0009] Namely this invention each l kind or more which is sel 
ected from below-mentionedphotoinitiator group (A) and (B) 
as adhesive which is used occasion where the2 disk which at lez 
possesses information recording layer in disk of one layer 
ispasted together, offers ultraviolet light-curable composition 
which designates that it includes asfeature. 

(A) From wavelength region 370 nm in 450 nm, photoinitiator 
which possesses point wherethe molar absorptivity becomes 
50 (l/mol *cm) or greater. 



(b) #*i*iBBs*fctt**3i*S£S-e ca) kb 



(B) Photoinitiator which does not belong to (A) with intramole 
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[0010] *«w«=ffifflr**a&p*&*a)5*, ( 

A) (=B*r4*a^Ht&«li:LTIi, IHS.tf'Ovr-f > 

h>, ^>v;u, 2, 4. 6- h'J/fM^^ 
^v7i-jl/*X7^>t + vh\ 2-'<>vJU-2- 

s y - 1 - (4- : e;u7^«j>' 7x-;u) - 

:?£/>-1, (2, 6-vp< h*v^>!/-f;H 

-2, 4. 4- h 'J ^^;u^>^;U7hx^><>^^v K 
*tf¥tf&tl4. (A) 8 14. Si6T^«LfcP 

[00 1 1] Ctlb*a^SI5&*i](D5*». 2, 4, 6 - 

2 -K> v;i/- Jb7^/-1 - (4 -^U^ 

t'J/7x-^) -^^y>-1, tfX (2, 6 - v> 
h*v'OV' r 'OU) -2, 4, 4- h U /^U'O^JU 

l4«ibtf*+#lC&£«lRl*<fcS. 

[0 0 12] #B£B»*Ji:L"CI4. ***«3 7 0 n 
m3i^4 5 0nml:fcVt, *;KRjfeffiS**5 0 ( I /m 
ol cm) &L± % ft(c»*L<l4. 5 00 (l/mol cm) 1U 

[0 0 13] (B) l::mr**a£IB»fflttC0*jS£ 

— 1 -t Kn*vv? p^vji/7i-ii/^ 
2- t 1 -7i3-^D^> 

- 1 1- (4-^V^Pt^7i-W -2- 

t + 1 -^->&i;2-^ 

^;U-1- (4-^fil/ft7x -JU) -2-^1/* "J 

[0 0 1 4] Hf=**gi*ft#SiLTi4«itf. 4- 
ifftct^-etft. ctib (B) #«\ »Sti::J:«a£ 
[0015] ftW£Mi£%m (a) at; (b) <D»ffli] 

SI4. 1#lcMH**i4tCD-ef4ftL^ a* % (A) If 
/ (B) |# (afiJt) =2 0X8 0-8 0/2 0. #F£ 
L<IJ60/40-40/60tfeSo 

[0 0 16] *fc±EjfcB£§flte*Jfc*tU ttS*H£L 

> s hUx£y-;u7£>, viw? / 7-tr h?x 
y>, P -yyf;i/75y7th7xy>, p-v^f 



cular cleavage type or thehydrogen-abstracting type. 

[0010] You can list for example benzoin isobutyl ether , 2,4-di 
ethyl thioxanthone , 2 - isopropyl thioxanthone , 2-chloro 
thioxanthone , benzyl ,the 2,4,6 - trimethyl benzoyl 
diphenylphosphine oxide , 2 - benzyl - 2-di methylamino - 
1 - (4 - morpholino phenyl) - butanone - 1 and bis (2,6-di 
methoxy benzoyl) - 2,4,4 - trimethyl pentyl phosphine oxide 
etc among thephotoinitiator which are used for this invention, 
as photoinitiator which belongs to the(A). It is something 
which reacts to also weak ultraviolet light where 
quiteattenuation it did these (A) groups, acutely. 

[001 1] In order among these photoinitiator, 2,4,6 - trimethyl b 
enzoyl diphenylphosphine oxide , 2 - benzyl - 2-di 
methylamino - 1 - (4 - morpholino phenyl) - butanone - 1 
andthe bis (2,6-di methoxy benzoyl) - 2,4,4 - trimethyl pentyl 
phosphine oxide etc to react to ultraviolet light which transmits 
substrate acutely,while curability is superior, when to receive 
oxygen inhibition damages easilyand uses with alone, with 
portion which is touched to airthere is a tendency where 
hardening becomes insufficient. 

[0012] As photoinitiator, those which possess point where mol 
ar absorptivity is the50 (l/mol*cm) or greater , particularly 
preferably and 500 (l/mol*cm) or greater from wavelength 
region 370 nm in 450 nm, are good. 

[0013] Photoinitiator which belongs to (B) is something which 
can be jointlyused in order to cancel this deficiency, benzoyl 
ethyl ether , benzyl dimethyl ketal , 1 - hydroxy cyclohexyl 
phenyl ketone and 2 - hydroxy - 2 - methyl - 1 - phenyl - 
propane - 1 -on , 1 - (4 - isopropyl phenyl) - 2 - hydroxy - 2 - 
methyl propane - 1-on and the2 - methyl - 1 - (4 - 
methylthio phenyl) - 2 - morpholino - propanone - 1-on etc 
can be listed as intramolecular cleavage type. 

[0014] Furthermore for example 4 - phenyl benzophenone , is 
ophthalophenone and 4 - benzoyl - 4' - methyl - biphenyl 
sulfide etccan be listed as hydrogen-abstracting type. These (B) 
groups are something which is difficult to receive 
polymerization inhibitiondue to oxygen. 

[001 5] Combined proportion of photoinitiator group (A) and ( 
B) is not something whichespecially is restricted, usually, (A) 
group / (B) group ( weight ratio ) =20/80 to 80/20, it is a 
preferably 60/40 to 40/60. 

[0016] In addition it is possible also to jointly use for example t 
riethylamine , methyl diethanolamine ,the triethanolamine , 
diethyl amino acetophenone , p-di methylamino acetophenone , 
ethyl p-dimethylaminobenzoate , isoamyl p- 
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[00 1 8] **BBI=ffifflT?#4»^tt^/-7-tLT 
ttflitffilTflDtiOtf^lf btLSo 7<7 
•J U- hi: LTttfilTtli, tMiLt^fJk x*;u 
, ^nt^u, ?*;u, 75Jk 2-x^;u^*vju. * 

f h7tK0 7;i/7'JJk yjvvik 2-tKD 

tvifik 2- 1 Kp + v^p tf;u. 3-->PP-2 
-tKP + v^PtX y>f;i7?yifik vx^ 
;i,7 5/ifJk y-;i/7i/^yi^fh7tKD 

-f yHOu^ju, vv^p^>^r-;u, v v ^ p ^ > 
f--;u, v p^< vx^JU^cDia^^ 

[0 0 1 9] X, £tt£ TV U U- hirLTIi 

ffililtf, 1, 3-?f U>ifj3Hk 1, 4 - > 
v*— 1. 5 -'0$ >v;f— M,, 3-y^M/-1 
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dimethylaminobenzoate , N, theN-di methylbenzyl amine and 
4, 4* - bis (diethyl amino) benzophenone or other , later 
mentioned polymerizable component and theamines which does 
not cause addition polymerization reaction vis-a-vis above- 
mentionedphotoinitiator, as sensitizer. Of course, above- 
mentioned photoinitiator and sensitizer are superior in 
thesolubility to hardenable component, selecting those which 
do not obstruct ultraviolet light transmittance,it is desirable to 
use. 

[0017] When ultraviolet light-curing composition is manufactur 
ed, it is possible to use monofunctional (meth)acrylate andthe 
polyfunctional (meth)acrylate as polymerizable monomer 
component. Each, alone, 2 kinds or more jointly using, you 
can use these. But, it is good to manufacture composition with 
2 kinds or more of polyfunctional (meth)acrylatewhich 
possesses (meth) acryloyl group of 2 or more as essential 
component. 

[001 8] You can list those below for example as polymerizable 
monomer which can be used forthe this invention. As 
monofunctional (meth)acrylate methyl , ethyl , propyl , butyl , 
amyl ,the 2 - ethylhexyl , octyl , nonyl , dodecyl , hexadecyl , 
octadecyl , the cyclohexyl , benzyl , methoxyethyl , butoxy 
ethyl , phenoxy ethyl , nonyl phenoxy ethyl , the 
tetrahydrofurfuryl , glycidyl , 2 - hydroxy ethyl , 2 - 
hydroxypropyl and 3-chloro - 2 - hydroxypropyl , you 
canlist dimethylamino ethyl , diethyl aminoethyl , nonyl 
phenoxy ethyl tetrahydrofurfuryl , caprolactam-modified 
tetrahydrofurfuryl and (meth) acrylate etc whichpossesses basis 
a isobornyl , dicyclo pentanyl , dicyclo pentenyl , 
dicyclopentenyloxyethyl or other way as for example 
substituent. 



[0019] As also, polyfunctional (meth)acrylate for example 1,3 - 
butylene glycol , 1,4 - butanediol , 1,5 - pentanediol ,3 - methyl 
- 1,5 - pentanediol ,1,6 - hexanediol , neopentyl glycol ,1,8 - 
octanediol ,1,9 - nonanediol , tricyclodecane dimethanol , 
ethyleneglycol , polyethylene glycol , propylene glycol , 
tripropylene glycol , polypropylene glycol or other diacrylate , 
Adding ethylene oxide or propylene oxide of 4 mole or more to 
di(meth)acrylate , neopentyl glycol 1 mole of tris (2 - 
hydroxyethyl) isocyanurate,it acquires di(meth)acrylate of diol 
which, Adding ethylene oxide or propylene oxide of 2 mole to 
bisphenol A 1 mole, it acquiresthe di(meth)acrylate of diol 
which, Adding ethylene oxide or propylene oxide of 3 mole or 
more to trimethylolpropane 1 mole, di or tri (meth)acrylate 
ofthe triol which it acquires, adding ethylene oxide or propylene 
oxide of the4 mole or more to bisphenol A 1 mole, 
di(meth)acrylate / tris (2 - hydroxyethyl) isocyanurate tri 
(meth)acrylate of diol which it acquires, thepoly 
(meth)acrylate of poly (meth)acrylate / caprolactam-modified 
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tris [(meth)acryloxy ethyl] isocyanurate , alkyl-modified 
dipentaerythritol of trimethylolpropane tri (meth)acrylate 
and pentaerythritol tri (meth)acrylate / dipentaerythritol, you 
can list poly (meth)acrylate / neopentyl glycol hydroxypivalate 
diacrylate , caprolactam-modified neopentyl glycol 
hydroxypivalate diacrylate / ethylene oxide modified 
phosphoric acid (meth)acrylate and ethylene oxide modified 
alkylation phosphoric acid (meth)acrylate etc of caprolactam- 
modified dipentaerythritol. 



[0020] In addition, N - vinyl - 2 - pyrrolidone , you can use al 
so acryloyl morpholine , the vinyl imidazole , N - vinyl 
caprolactam , vinyl acetate , (meth)acrylic acid , 
(meth)acrylamide , N - hydroxymethyl acrylamide or theN - 
hydroxyethyl acrylamide and those alkyl ether compound etc. 

[0021] There is a polyester acrylate , polyether acrylate , epox 
y acrylate and a urethane acrylate etc as polymerizable 
oligomer as can be jointly usedin same way as polymerizable 
monomer, furthermore. 

[0022] When adhesion where is higher to information recording 
layer which designates metal thin filmas main component is 
obtained, It tries to include (meth) acrylate compound which 
possesses functional group whichconsists of phosphoric acid or 
its derivative in composition, in order to raise from hardness, 
from in order to include (meth) acrylate compound which 
possesses multiple (meth)acryloyl group in thel molecule, in 
same way with same number of functional groups more to 
include it tries,to modulus or other adjustment fact that it tries 
to include polymerizing ingredient ofthe comparative polymer 
like polymerizable oligomer it is possible. 

[0023] As ultraviolet light-curable composition, it is desirable tc 
use those which are a liquid in the ambient temperature to 40 
°C. solvent it is desirable not to use, assuming, that it used, it 
isdesirable to stop in forcible trace. In addition, when it applies 
aforementioned composition with spin coater,it is desirable in 
order to become 20 to 1 000 centipoise, to manufacture the 
viscosity, when it makes thick film relatively, in order to 
become the 100 to 1000 centipoise, it is good to manufacture. 

[0024] Regarding to this invention, it glues this said recording 1 
ayer side, but it is possible to gluethe information recording 
layer which is exposed directly and, providing protective 
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coating whichprotects exposed surface of information 
recording layer on that, it is possible to glue theprotective 
coating. In this case, also this protective coating, , is usually 
formed with thecured product of ultraviolet light-curable 
composition. As for this protective coating, it is necessary in 
that case to make ultraviolet light transmittance. As for 
ultraviolet light-curable composition for protective coating, in 
order exposed surface of information recording layer andthe 
cured product of ultraviolet light-curable composition in order 
to glue disk in both to besuperior in adhesiveness, it is desirabh 
to manufacture. 

[0025] In addition, if, it is necessary in composition of this in 
vention, with theobjective which improves various properties, 
also to combine with conventional amount used it ispossible 
antioxidant which is represented in thermal polymerization 
inhibitor , hindered phenol , the hindered amine and 
phosphite etc furthermore as other additive, and silane coupling 
agentetc which is represented in plasticizer and epoxy silane , 
mercapto silane and the (meth)acrylic silane etc. As for these, 
those which are superior in solubility to hardenable component 
Selecting those which do not obstruct ultraviolet light 
transmittance, it uses. 

[0026] When composition of this invention is manufactured, in 
order theabove-mentioned photoinitiator furthermore, 
property of composition itself andthe property of laminated 
hardened layer to become something which is suited for theDVl 
chemical composition is selected appropriately. 

[0027] In this case as reference, Is recorded to information rec 
ording layer degradation of information which, Namely fault 
not occurring in pit major premise doing, With under for 
example application temperature condition, component in 
composition does and/or crystallization times when phase 
separationit does is, Possessing forcible high wettability vis-a-vi 
2 surface which which it pastestogether it is, Possessing leveling 
behavior which gives uniform wetting surface to short time 
with smoothit is, two surface which it pastes together causing 
substance and ion which itcorrodes and deteriorate and forcible 
it includes, Possessing viscous adhesiveness of certain extent in 
composition beforehardening regarding liquid state, it is, 
solubility of gas which becomes cause of hardening inhibition 
forcible issmall thing, Even when composition before 
hardening, even after hardening transparencywhich transmits 
ultraviolet light as much as possible with high rate it is, index ol 
refraction and hardness with adhesive layer after hardening and 
heat resistant thermoplastic resinwhich forms substrate being 
forcible same, it is, That adhesion of 2 layers and cured layer 
which it pastes togetherbecomes larger it does, To designate 
modulus of same cured layer as certain range it does, It tries 
moisture permeability of same cured layer to make forcible 
small, it triesthe shrinkage ratio before hardening same 
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composition and after hardening to makethe forcible small, and 
measured value in these each evaluation criteria, is superior as 
the absolute value, at same time at time of ordinary state and at 
time ofthe high temperature high humidity lengthy exposure 
forcible small thing etc can list change between thoseeach 
absolute value. These reference all are satisfied, or in order to 
be satisfied asmainly as possible, ultraviolet light-curable 
composition which includes photoinitiator ismanufactured. 

[0028] Furthermore in addition to composition of this inventio 
n continuous illumination which iswidely done generally as 
ultraviolet irradiation system for hardening, using, a less light 
intensity,to short time of for example sec to msec order at a 
stroke irradiation dose and same amount whichare necessary 
for hardening with conventional continuous illumination or 
irradiates, with the flash illumination system to do it is possible. 
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[0029] May do illumination, from only one side surface of disc 
which opposes, butit is possible also to try to do from both 
surfaces. 

[0030] Composition of this invention, in glueing with disk subst 
rate one layer where information recording thin film 
islaminated to for example heat resistant thermoplastic resin in 
manufacturing method of digital video disk, and substrate 
whichconsists of only heat resistant thermoplastic resin, 
especially is effective, clouding of substrate in under harsh 
environmental condition and preventing effect of thewhitening * 
are remarkable when heat resistant thermoplastic resin which 
forms that is polycarbonate. 

[003 1] In this case, after each substrate opposing, usually, fro 
m thesubstrate side which consists of only heat resistant 
thermoplastic resin, irradiating ultraviolet light,hardening 
composition of this invention, it glues. 

[0032] 

[Embodiment of Invention] Next embodiment of this invention 
is explained on basis of desirableembodiment. First disc shape 
plastic substrate where metal thin film of 400 to 600 Angstrom 
is laminated substrate one layerwhich consists of only one layer 
and disc shape plastic is prepared. 

[0033] Next, polyfunctional (meth)acrylate 2 kinds or more wh 
ich possesses (meth) acryloyl group of 2 or more essential 
ingredient and themain component to do, Using also according 
to need polymerizable monomer, it possesses absorption 
wavelength in region of 370 nm or greateras photoinitiator (A), 
ultraviolet light-curable composition per 100 parts by weight 
meter 2 to 7 parts by weight of liquid state using photoinitiator 
whichdoes not belong to (A) with intramolecular cleavage type 
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or hydrogen-abstracting type those whichpossess point where 
molar absorptivity is 50 (l/mol*cm) or greater at same time in 
the450 nm, same (B) as from wavelength region 370 nm„ it 
manufactures composition. However, it tries benzophenone, 
not to include in this composition. 

[0034] From selective combination of preferred photoinitiator 
group (A) and (B) is as follows. 

From photoinitiator group (A): wavelength region 370 nm in 4 
50 nm, those which possess thepoint where molar absorptivity 
becomes 500 (l/mol*cm) or greater. 

Photoinitiator group (B): benzoyl ethyl ether , benzyl dimethyl 
ketal , l - hydroxy cyclohexyl phenyl ketone and 2 - hydroxy 
- 2 - methyl - I - phenyl -propane - 1-on , 1 - (4 - 
isopropyl phenyl) - 2 - hydroxy - 2 - methyl propane - 1 -on , 
2 - methyl - 1 - (4 - methylthio phenyl) - 2 - morpholino - 
propanone - 1-on (Above, intramolecular cleavage type 
photoinitiator ), 4 - phenyl benzophenone , 
isophthalophenone and4 - benzoyl - 4' - methyl - biphenyl 
sulfide (Above, hydrogen abstracting photopolymerization 
initiator ). 

[0035] To apply aforementioned composition to metallic thin 
film surface of aforementionedsubstrate, after pasting together 
mutual substrate surface , irradiating ultraviolet lightfrom both 
plastic substrate surface, glueing both, it makes DVD. 

[0036] 

[Working Example(s)] Listing Working Example next, you exp 
lain this invention in detail, but this inventionis not something 
which is limited in these Working Example. Furthermore, 
"part" in Working Example below displays " parts by weight " 
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1 hour it mixed melted 2,4,6 - trimethyl benzoyl diphenylphosp 
hine oxide 2 part and benzyl dimethyl ketal 2 part with 60 °C 
ethylene oxide 2 molethe diacrylate 2 0 part of diol which 
reacts, as urethane acrylate 2 6 part and photoinitiator 
whichafter trimethylolpropane triacrylate 3 0 part , 
polytetramethylene glycol (molecular weight 850)1 mole and 
toluene diisocyanate 2 mole reaction reacting, acquire 
hydroxyethyl acrylate 2 mole in theneopentyl glycol diacrylate 

2 0 part , and bisphenol A 1 mole produced ultraviolet light- 
curable composition of pale yellow transparent. Making use of 
this composition when it produces laminated disk with thebelow 
mentioned test method 1 , finger contact it does disk endface 
there was not atackiness. In addition this disk external 
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appearance observation after 96-hour lapse under 85 °C 95 
%RH environment whenit does, completely there was not 
change by comparison with before the environmental test. 

[0038] [Test method 1] Disc shape polycarbonate substrate of d 
iameter 12 cm which formed aluminum in film thickness of 
the500 Angstrom as metal thin film 2 was produced, above- 
mentioned compositionwas applied to one layer, with dispenser, 
substrate of one layer wasalready superposed next, coating 
amount pushed above-mentioned composition with only its own 
weight of thesubstrate and when expanding, film thickness of 
this said composition tried that becomesthe 20 to 50 m. 
Next, it hardened with conveyor speed 3 m/min ( irradiation 
dose approximately 230 mJ/cm2 ) making use of belt conveyor 
type ultraviolet light illumination equipment whichinstalls 
focusing metal halide lamp ( cold mirror-equipped and lamp 
output 80 W/cm ) which was adjusted illumination intensity 55 
mW/cm2. Furthermore illumination from 2 polycarbonate 
substrate surface both was done. 

[0039] Working Example 2 

Polymerizable component made same as above-mentioned Wor 
king Example 1, with 60 °C1 hour mixed melted 2 - benzyl - 
2-di methylamino - 1 - (4 - morpholino phenyl) - butanone - 
1 2 part and benzyl dimethyl ketal 2 partas photoinitiator, 
produced ultraviolet light-curable composition of pale yellow 
transparent. When it produces laminated disk in same way as 
Working Example 1 making use ofthis composition, finger 
contact it does disk endface there was not a tackiness, external 
appearance observation after 96-hour lapse under 85 °C 95 
%RH environment when it does, completelythere was not 
change by comparison with before environmental test. 

[0040] Working Example 3 

Polymerizable component made same as above-mentioned Wor 
king Example 1, with 60 °C1 hour mixed melted 2,4,6 - 
trimethyl benzoyl diphenylphosphine oxide 2 part and benzyl 
dimethyl ketal 2 part as photoinitiator, produced theultraviolet 
light-curable composition of pale yellow transparent. Making 
use of this composition when it produces laminated disk with 
thebelow-mentioned test method 2 , finger contact it does disk 
endface there was not atackiness. In addition this disk external 
appearance observation after 96-hour lapse under 85 °C 95 
%RH environment whenit does, completely there was not 
change by comparison with before the environmental test. 

[Test method 2] Above-mentioned composition was applied to 
disc shape polycarbonate substrate of diameter 12 cm 
whichformed aluminum in film thickness of 500 Angstrom as 
metal thin film, with thedispenser, transparent disc shape 
polycarbonate substrate of diameter 12 cm was superposed next 
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coating amount pushed above-mentioned composition with 
only its own weight of thesubstrate and when expanding, film 
thickness of this said composition tried that becomesthe 20 to 
50 m. Next, it hardened with conveyor speed 3 m/min ( 
irradiation dose approximately 230 mJ/cm2 ) making use of belt 
conveyor type ultraviolet light illumination equipment 
whichinstalls focusing metal halide lamp ( cold mirror-equippe« 
and lamp output 80 W/cm ) which was adjusted illumination 
intensity 55 mW/cm2. Furthermore illumination from both 
polycarbonate substrate surface where substrate andthe 
aluminum thin film which consist of only polycarbonate are 
laminated was done. 
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[004 1] Working Example 4 
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Polymerizable component made same as above-mentioned Wor 
king Example 1 , with 60 °C 1 hour mixed melted 2 - benzyl - 
2-di methylamino - 1 - (4 - morpholino phenyl) - butanone - 
1 2 part and benzyl dimethyl ketal 2 partas photoinitiator, 
produced ultraviolet light-curable composition of pale yellow 
transparent. When it produces laminated disk in same way as 
Working Example 3 making use ofthis composition, finger 
contact it does disk endface there was not a tackiness, external 
appearance observation after 96-hour lapse under 85 °C 95 
%RH environment when it does, completelythere was not 
change by comparison with before environmental test. 

[0042] Photoinitiator of (A) group of Working Example 1 to 4, 
in each case, had absorption wavelength inthe region of 370 
nm or greater, had possessed point where molar 
absorptivitybecomes 500 (l/mol*cm) or greater in 37 0 to 4 50 
nm. 
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[0043] In addition, With composition of Working Example 1 t 
o 4 it pastes together, As for DVD which pastes together with 
metal thin film layer of heat resistant thermoplastic resin 
substratewhere DVD and metal thin film layer which paste 
together metal thin film layer of theheat resistant 
thermoplastic resin substrate where metal thin film layer is 
laminated are laminated and substrate whichconsists of only 
heat resistant thermoplastic resin, in under harsh environment 
that, in and thelengthy exposure it makes which in for 
example high temperature high humidity, what you cannot see 
property changein DVD understands. 

[0044] Furthermore, composition of Working Example 1 to 4, 
has combined to otherthan technically which was inscribed, als* 
strength of following2 points. Namely, hardening adhesion 
whose efficiency is good is possible, it is superiorin point that 
and you see from edge surface of laminated disk in pointof 
curability that which appears and or you cannot recognize 
tackinessin portion. 
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[0045] Composition of Working Example 1 to 4 in each case w 
as ideal as adhesive for theDVD of laminated type as ultraviolet 
light-curable composition which you use. 

[0046] Furthermore with Working Example continuous lamplig 
ht which is widely done generally asthe ultraviolet irradiation 
system was used, but fact that it is good doing withthe kind of 
flash type illumination which was inscribed is of course. 

[0047] 

[Effects of the Invention] Exposure after doing because degrada 
tion of laminated disk is not caused in,in harsh environment, 
environmental test of high temperature high humidity by using 
composition of thethis invention, it is superior in durability and 
it is possible to produce theDVD where reliability is high. 
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